This paper examines the theory of Dutch disease and its implications for practical policy questions. Dutch disease is a term that is well-known to economists and development practitioners. But it is also a concept that is often conflated with "resource curse" and misinterpreted as a "disease" that necessarily causes adverse impacts on the economy. The paper points out that many of the seemingly well-established arguments in this field are not necessarily grounded in theory or empirical evidence. Great care is needed in diagnosing Dutch disease and formulating policy prescriptions based on the theoretical framework, given the restrictive assumptions that may not be fully applicable and the limited relevance to today's inextricably intertwined trade flows. Countries facing large inflows of foreign currency should focus on safeguarding the domestic economy from the volatility of international commodity and capital markets, and building robust institutions to reduce adjustment costs and boost broader competitiveness. A policy package needs to be comprehensive, covering macroeconomic and structural policy measures, and should be calibrated to target country specific concerns. Policies may need to be adjusted continuously in view of the evolving dynamics of the global and domestic economic environment.
Introduction
This paper takes a fresh look at Dutch disease. Dutch disease is a term that is well-known to economists and development practitioners. But it is also a concept that is often conflated with "resource curse" and misinterpreted as a "disease" that necessarily causes adverse impacts on the economy.
2 A review of World Bank reports confirms that there are some persistent myths about Dutch disease. While these reports do not engage in some of the most damaging myths found in other economic literature, the rigor they exhibit is inconsistent.
The objective of this paper is to provide a concise overview of Dutch disease, synthesizing empirical literature and latest policy debates, and clarifying some of the typical misunderstandings about Dutch disease. The target audience of this paper is development practitioners, who are working to support countries facing surges in foreign currency inflows of any kinds, as well as government officials and anyone interested in learning about the operational implication of Dutch disease.
This paper is organized as follows. Section 2 presents a brief review of the standard Dutch disease theory with no international factor mobility and factor accumulation. Section 3 translates the theory into practical implications, and examines the myths of Dutch disease that often surface in the development literature and policy discussions. Section 4 presents a general policy package for countries that are subject to large influxes of foreign currency, and argues that such a package should be comprehensive and designed to target country-specific concerns. Finally, Section 5 concludes the paper.
Theory: What Is Dutch Disease?
In the original sense of the term, Dutch disease refers to a situation in which an extra wealth from an export boom-such as a discovery of major resource deposits-leads to a contraction of other tradable activities by giving rise to a real appreciation of the home currency.
Although Dutch disease is generally associated with mineral resources, the analytical framework of Dutch disease is equally applicable to a wealth increase that results from large inflows of foreign currencyforeign aid, remittances and capital inflows-as well as a non-extractive export boom, such as one associated with the displacement of older industry by technologically more advanced activities.
The "Core Model"
The Dutch disease theory was established by two Australian economists, Corden and Neary. Their seminal paper, published in 1982, provides the first systematic analysis of the Dutch disease mechanism-that is, how an export boom causes a structural shift in an economy.
Their simplest static framework, known as the "Core Model", considers a small open economy that produces two types of goods-one booming and the other non-booming tradables-and non-tradable goods. The booming and non-booming goods are traded at exogenously given world prices, whereas the price of non-tradable goods is determined endogenously by domestic supply and demand conditions.
Output of each sector, all for final consumption only, is produced by capital and labor, which are both internationally immobile. Capital is a factor specific to each sector, and labor is perfectly mobile between the three sectors. Booming-tradables are wholly exported and not for domestic consumption. Goods produced by the non-booming tradable sector are perfect substitutes for imports. There are no commodity or factor market distortions in the economy, and the wage rate adjusts flexibly to ensure full employment to be maintained at all times. Monetary considerations are disregarded in this model, and only relative prices (measured by the price of non-booming goods) matter. As discussed later, the well-known outcome of an export boom hinges critically on these assumptions.
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In this framework, an export boom causes a contraction of the non-booming tradable sector through two effects: the resource movement and spending effects. The resource movement effect takes place as the marginal products of factors increase in the booming sector, attracting labor out of the non-booming tradable and non-tradable sectors. With a reduced availability of labor, output of the other two sectors falls. This is the outcome of the resource movement effect.
The major impact of the boom comes typically from the spending effect, in which higher real income resulting from the export bonanza leads to increased spending, raising demand for non-booming tradables and non-tradables. Since the price of non-booming tradables is given exogenously, it does not rise despite increased demand, and any excess demand for non-booming tradables is met by increased imports. As for non-tradables, part of excess demand is satisfied by increased supply. However, since the capacity of satisfying the demand cannot be expanded quickly, the relative price of non-tradables rises to eliminate excess demand, resulting in a real appreciation of the domestic currency. 4 Labor is drawn into the nontradable sector as it expands production, putting an upward pressure on the wage rate measured in terms of the price of tradable goods, and squeezing profitability of the non-booming tradable sector. However, the wage falls when measured in terms of non-tradables because of the higher relative price of nontradables. Whether the real wage-measured in terms of a consumption basket of two tradable and one non-tradable goods-rises or falls is uncertain. The direction and magnitude of the change in the real wage depend on the net impact of the resource movement and spending effects, as well as the composition of the consumption basket.
The two effects combined bring about a real appreciation and a contraction of employment and output in the non-booming tradable sector, when labor is assumed to be in fixed supply and the only mobile factor between sectors. This outcome, which characterizes Dutch disease, is sometimes called "deindustrialization", but the term should be regarded as no more than shorthand for the decline of the nonbooming tradable sector, which can include agriculture, tourism, financial services, or any other exportable goods and services.
No Dutch disease with perfect international mobility of capital and labor
There are extensive theoretical refinements to the Core Model, altering the assumptions and extending the scope of the analysis further, allowing for instance, for monetary considerations, presence of market rigidities, international factor mobility, dynamic economic adjustment, and knowledge spillovers, just to name a few.
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What is less known is that an export boom leads to an entirely different outcome, when the original assumptions are altered. For example, if capital and labor are assumed to be perfectly mobile internationally-representative of a long-term condition-the real exchange rate is not affected by an export boom, and there is no Dutch disease. Under perfect international factor mobility, supply of nontradables expands to accommodate excess demand by getting more capital and workers from abroad without bidding them away from the other sectors. 6 With infinitely elastic supply of non-tradables, there is no change in the price of non-tradables, and the real exchange rate does not move. The non-booming tradable sector also expands to benefit from higher domestic demand, increasing production, taking advantage of internationally mobile factors of production. Output of all three sectors expands under the assumption of perfect international capital labor mobility.
Dutch Disease in Practice: Myths and Evidence
There are widespread concerns about alleged adverse impacts of Dutch disease. This section translates the theory outlined earlier into practical implications, and examines typical misunderstandings about Dutch disease. It points out that many of the seemingly well-established arguments are not necessarily grounded in theory or evidence, and calls for great care when applying the theoretical framework to draw policy suggestions.
Myth 1. Dutch disease leads to a relative fall of non-booming tradables to non-tradables.
The Dutch disease theory suggests an absolute decline in the output of the non-booming tradable sector, relative to the level that would have prevailed in the absence of a boom (counterfactual). A decline in the ratio of non-booming tradable output-to-GDP or non-booming tradable exports-to-total exports does not automatically suggest Dutch disease. Logically, if there is a booming sector in the economy, then the share of other sectors has to fall, even when their output levels are maintained in absolute terms.
Myth 2. Dutch disease always results in an expansion of the non-tradable sector.
Production of non-tradables may increase or decrease in absolute terms. Profitability, and thus output, of the non-tradable sector depends on the net impact of the resource movement and spending effects on the wage rate. If the resource movement effect dominates the spending effect, labor moves towards the booming sector, raising the wage relative to the non-tradable sector and squeezing its profit. Output of both non-booming tradable and non-tradable sectors declines as a result, and the booming sector output expands. In a special case, where the booming exportable sector is an enclave (i.e., it does not participate in domestic factor markets), there is only the spending effect. 7 The wage rate falls in terms of the price of non-tradables, raising profitability and output of that sector.
Myth 3. The Netherlands suffered Dutch disease driven by exploration of natural gas.
Rising unemployment and industrial stagnation that troubled the Netherlands during late 1970s to mid1980s were not caused by real appreciation as predicted by the standard Dutch disease framework, but rather it was caused by the expansion of social welfare benefits that drove up wages and squeezed firms' profitability. 8 With the rise in benefits, the social security contributions by both employers and employees grew steadily, leading to economy-wide increases in total labor costs. Pressures on the wages intensified further by the Dutch centralized wage bargaining system, in which the labor productivity indicator of the most productive sector (natural gas) played a central role. Available evidence suggests very little systematic and long-term net adverse consequences of natural gas development on the manufacturing sector.
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Myth 4. Dutch disease is caused by wasteful government spending.
Dutch disease could happen without expansionary fiscal policy or wasteful government spending. All that matters is the extent to which the economy as a whole spends the extra income on non-tradable goods and services. However, the manner in which the government conducts fiscal policy-in terms of the scale and instruments used as well as the allocation and quality of expenditures-is a crucial element in determining the magnitude and direction of the spending effect, and the economy's supply response to the excess demand. This is particularly the case when a large part of export earnings accrues to the government, most notably natural resource rents.
Myth 5. Dutch disease causes adverse impacts on long-run growth.
The logic behind Dutch disease suggests nothing inherently growth-inhibiting or indicative of welfare loss. 10 Contrary to widespread belief, Dutch disease, by itself, is not a disease. It is simply a description of the causes and structural effects of boom-induced income growth, i.e., resource reallocation away from a less profitable non-booming tradable sector to sectors that have comparative advantage. The nonbooming tradable sector declines as it is no longer price competitive. However, overall economic growth need not suffer from the shrinking non-booming tradable sector. This is an efficient adaptation of the economy to the new environment and increased wealth, and is not a source of concern on its own, especially when the export boom is expected to be permanent. Views about Dutch disease as intrinsically negative appear to be influenced by the natural resource curse thesis (see Myth 8).
Empirical studies find no definitive evidence that export specialization, including specialization in resource exports (proxy for Dutch disease), reduces long-run growth rates. 11 Yet the term Dutch disease continues to be used loosely whenever one sees harmful consequences of discoveries or sudden upward revaluation of exported natural resources in developed and developing countries. 12 Official reports published by the World Bank Group are no exception to this tendency, which raises the possibility that its advice could be misleading or discourage countries from pursuing the necessary policy actions (Box 1).
Box 1. Review of World Bank Documents
To investigate some of the common pitfalls associated with "Dutch disease," we reviewed 28 country-specific, official World Bank reports that use the term, are publically available, and were published from 2000 onwards.
a
The review confirms that there are some persistent misunderstandings about Dutch disease. In these documents, precision varies widely. While some reports carefully consider the Dutch disease concept and assess whether the country is exhibiting signs of the phenomenon, many other documents just mention Dutch disease as a risk and propose policy actions with little analysis.
Definition. Of the 28 reports, only four provide a precise definition that adheres to the original interpretation. While 11 country documents do not define the term at all, the remainder misinterprets Dutch disease as "harmful consequences of large foreign currency inflows," "unproductive government spending," or "increased volatility."
The inconsistent interpretation of the concept raises great concern, since definitions anchor the subsequent policy discussion and begin to delineate the problem.
Policy advice. Among the 28 World Bank publications considered, 20 offer policy advice. Only four reports suggest what might be considered as a "best practice" policy package, addressing volatility concerns and structural issues to enhance overall competitiveness. Of the remaining reports, the biggest group of reports offers a partial solution, focusing narrowly on fiscal measures, such as prudent fiscal management, counter-cyclical fiscal policies, or rule-based strategy to prevent real appreciation or avoid Dutch disease. b Others recommend stand-alone policy actions, such as the accumulation of international reserves to avoid nominal appreciation of the local currency, or sterilization of balance of payments surpluses to mitigate upward pressures on the real exchange rate.
While the Bank reports do not engage in some of the most damaging myths found in other literature, the rigor they exhibit is inconsistent. Few of the reports give harmful suggestions, but the lack of precision-a hasty definition or none at all or an over-reaching policy prescription-could lead to misinterpretation. ___________________________ a The documents range from Country Economic Memoranda and Public Expenditure Reviews to smaller-scale policy papers and economic updates that give specific policy advice to governments. b Two of the 28 reports define "avoiding or curing Dutch disease" as a main policy objective of a country operation.
Myth 6. Dutch disease hampers productivity growth by limiting learning-by-doing opportunities.
The proposition that positive externalities accrue only to the manufacturing sector is illogical in today's world, in which the share of manufacturing in most economies has been on the fall. Few now attributes to manufactured exports any special role in generating productivity growth.
Those who worry about Dutch disease are concerned that resource reallocation away from the export sector, in particular manufacturing, could permanently jeopardize a country's long-term growth potential.
performance. While Sachs and Warner (1995) find specialization in resource exports to have a strong negative impact on growth, more recent studies dispute the Sachs and Warner findings on measurement and econometric grounds, and find results that suggest a "resource blessing". See, for instance, Lederman and Maloney (2007) , Brunnschweiler and Bulte (2008) , van der Ploeg and Poelhekke (2009), and Haber and Menaldo (2011) . See Lederman and Maloney (2007) for more discussion on the endogeneity issue, as well as Myth 8 for further discussion on resource curse. 12 Canuto (2007) .
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This argument rests on the strong belief that a country cannot become rich without getting into manufacturing, because of its "special" spillover or other production-enhancing qualities that are critical for economy-wide productivity growth in the long run. 13 This logic is as follows: since other sectors do not have these special characteristics, even a temporary set-back of manufacturing would permanently lower the entire economy's future growth by choking off an important source of knowledge accumulation. Given the rapid technological changes that affect the sector, the manufacturing sector, once lost, may not bounce back when the boom is over.
14 However, empirical evidence for the existence of knowledge-spillovers from manufactured exports is, at best, mixed. 15 There is growing evidence that, with the evolution of new technology, such as ICT, the service sector is rapidly replacing the traditional export sector as a new engine of growth and job creation. 16 Exports in ICT-intensive modern services are growing in both poor and rich countries, and are more technologically sophisticated than traditional exports. Likewise, the mining sector is no less linked to advances in knowledge and technological capabilities. Mineral extraction is indeed one of the most knowledge-and technology-intensive industries of the global economy, and a prime source of innovation. 17 Furthermore, transfers of ideas and technology from abroad are not limited to exports.
Evidence suggests that the level of imports, rather than exports, exerts more important effect on productivity and economic growth, through the intensification of domestic competition and access to intermediate inputs. 18 There is no reason why positive externalities should be the exclusive preserve of manufactured exports.
Myth 7. Dutch disease undermines growth through real overvaluation of home currency.
An export boom-induced real appreciation should more properly be seen as an equilibrium phenomenon that reflects changes in underlying fundamentals. 19 Great care is needed before labeling this an exchange rate "overvaluation".
Concerns over Dutch disease are associated with the view that a real appreciation of the domestic currency hurts economic growth by undermining external competitiveness, but empirical evidence is far from established. 20 Advocates of "competitive" exchange rates, most prominently Rodrik (2008) , claim 13 For example, see Rodrik (2008) . 14 As regards concerns about resource depletion, Wright and Czelusta (2004) contend that natural resource reserves are rarely depleted as rapidly as expected. New mining technologies are invented (e.g., shale gas), as are processes that make more economical use of lesser grades. 15 See Lederman and Maloney (2012) for further discussions. 16 See Ghani, et al. (2012) . 17 The US achieved rapid industrial development in the early 1990s not simply because it was endowed by plentiful natural resources, but because other industries benefited from the spillover effects of new technologies and education, in which the minerals sector had invested heavily (Wright and Czelusta, 2004) . 18 See OECD (2010). Lawrence and Winstein (1999) find evidence that imports, rather than exports, have driven productivity growth in Japan and other East Asian countries.
that exchange rate undervaluation should be part of a comprehensive growth strategy. However, exchange rate manipulation to gain unfair competitive advantage-the practice that led to the currency war in the 1930s-goes against the spirit of international cooperation, is prohibited by international agreement, and is likely to be unsustainable in the long run. In addition, there is a strong possibility that prolonged undervaluation of the exchange rate leads to a build-up of inflationary pressures, thereby jeopardizing growth in the medium term. Furthermore, maintaining an undervalued exchange rate makes imports of essential capital and intermediate goods and services more expensive, affecting not only the tradable but also non-tradable sector, such as housing and transport.
Countries experience real appreciation of the currency as their productivity, output and income increase relative to the rest of the world (Balassa-Samuelson effect). While the tradable sector may lose price competitiveness, it would be wrong to conclude that export boom-driven appreciations are necessarily making the overall economy uncompetitive. A country's external competitiveness-simply put, its ability to sell its products on international markets-goes beyond notions of real exchange rate competitiveness. Measures of export competitiveness also include unit labor cost, the level of complexity or technology content of exported products, and the ability of firms to charge higher prices for similar products due to higher quality perception. 21 Furthermore, behind-the-border measures, trade facilitation, as well as many other factors that constitute "institutions" are growing their importance in determining a country's international competitiveness.
Those who are worried about the negative impact of real appreciation also ignore an important aspect of today's increasingly interconnected global marketplace. With the rise in global value chains, production processes are increasingly fragmented across different countries, and imported goods and services are an essential input for exports, either for final sale or as intermediate inputs into further stages of production. 22 A boom-induced real appreciation-an increase in the relative prices of final productsmakes goods and services more expensive to sell abroad, but reduces the cost of imported intermediate inputs. 23 With a sufficiently large volume of foreign inputs, the benefits of cheaper access to imported inputs can potentially offset the negative effect of real appreciation. The non-booming tradable sector may be able to stay competitive and expand production to reap the benefit of the spending effect.
Myth 8. Dutch disease is synonymous with resource curse.
Dutch disease and resource curse are two separate issues, although frequently thought to be synonymous. Dutch disease describes a pure economic phenomenon, in which the economy adjusts to the new equilibrium following large-scale inflows of foreign exchange (of any kinds). Resource curse is a thesis that interprets natural resource abundance to cause intrinsically negative impact on growth and 21 World Bank (2014) . 22 Trade in intermediate goods and services now accounts for more than two-thirds of total international trade flows (IMF, 2013a) . 23 It is increasingly recognized the real exchange rate fails to appropriately measure export competitiveness in today's world. Standard CPI-based real effective exchange rates are based on the assumption that goods traded are final consumption goods only, and it does not account for the fact that real appreciation could boost competitiveness through cheaper imported inputs. Various efforts are under way to find alternative measurements of competitiveness. See, for example, IMF (2013a) and Dupeyras and MacCallum (2013) , for further discussion.
8 development. The thesis was advocated by Auty (1993) , and later popularized by the seminal work by Sachs and Warner (1995) .
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There is a broad consensus that the issues around resources and development are only partly economic in nature, and are heavily influenced by the interactions between resource rents and the political and social institutions. Multi-country studies find that plentiful resources have adverse impact on development through large fluctuations of commodity prices and erosion of governance and institutions, for example, by engendering corruption, voracious rent-grabbing behavior, pro-cyclical macroeconomic policy, resource misappropriation, deterioration of the legal system, as well as armed conflicts and civil wars.
25
The degree to which institutions are endogenous to natural resource rents remains unresolved. While many countries fell into the resource curse trap, there are also countries that have been able to translate resource wealth into sustained economic performance, without compromising the institutional quality.
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Myth 9. Dutch disease leads to a welfare loss.
Dutch disease, in itself, is welfare improving. Why so, when employment and output of the non-booming tradable sector shrink? It is because the economy as a whole benefits from the expansionary effect of the boom and the consequent structural change. The increased wealth accrued to the booming sector spills over to the rest of the economy through higher domestic demand, increasing wages, stimulating production, and, in turn, expanding consumption and investment further through another round of the wealth effect. The boom-induced real appreciation also allows consumers to enjoy imported goods and services that were not affordable without Dutch disease. The standard of living, which depends on the purchasing power over imports as well as domestically produced goods, goes up.
While Dutch disease brings about welfare improvements in the medium term, there are short-term consequences. In the real world, an economy cannot adjust instantaneously to the new environment because of rigidities in goods and factor markets. When capital and labor shift from one sector to another, firms are forced to shut down and workers have to find new jobs, creating temporary unemployment. 27 If inflation inertia is strong due to imperfect or asymmetric information, domestic prices would adjust only 24 The resource curse thesis is built on the observation that countries rich in natural resources, in particular mineral resources, tended to have slower economic growth and worse development outcomes than countries with fewer resources in the latter half of the 20 th century. Auty and Warhust (1993) blame Dutch disease for the weak economic performance of mineral economies, and propose imposing regulations to control the level of exports so as to avoid the Dutch disease risk. However, their economic arguments lack rigor, and the authors (both geographers) apparently misunderstands Dutch disease as something that inevitably damages "the rate and efficiency of economic growth". 25 It needs to be underscored that commodities account for only part of the large cyclical fluctuations experienced by resource rich developing countries. Other factors, such as pro-cyclical macroeconomic policy and capital inflows, can exacerbate the commodity boom-bust cycles, instead of moderating them. For empirical studies that examine the natural resource thesis, see van der Ploeg and Poelhekke (2009), Rajan and Subramanian (2011) , Ades and Tella (1999) , Bhattacharyya and Hodler (2010) , Gylfason (2004) , Collier and Hoeffler (2009), and Mauro (1995) . 26 See Mehlum, et al. (2006a) and (2006b), and Boschini et al. (2007) . Gelb (2014) argues that resource industries can have a modernizing effect both directly and through the income they provide, citing the example of Venezuela's early onset of democracy. 27 Unemployment can become particularly acute in countries with centralized wage bargaining, where the national resource sector sets the tone in nationwide wage negotiations and dictate wage settlements that other sectors can ill afford. 9 sluggishly to the new equilibrium. 28 The real exchange rate could temporarily overshoot its long-run value, amplifying the adverse consequences for the competitiveness of the non-booming tradable sector in the short run. 29 This transition, no matter how brief, is painful, both economically and politically. The pain of transition is aggravated if the boom ends up short-lived, which means that the costly initial adjustment must be reversed.
Myth 10. Resource rich developing countries should all be concerned about Dutch disease.
While the stylized models provide intuitively plausible characterization of an economy's response to an export boom, it is important to emphasize that what the model predicts as the outcome of an export boom hinges critically on the several assumptions that obfuscate the reality. Although these assumptions do not invalidate the core Dutch disease model, they do point to the fact that the models' conclusions may not be applicable in certain circumstances.
Empirical applicability of Dutch disease is generally quite limited for developing countries. Box 2 below highlights some of the most notable features of developing countries that are not in line with the assumptions of the analytical model, and cautions against making a hasty diagnosis of, or prognosis for, Dutch disease, without giving adequate attention to country specific circumstances.
Box 2. Dutch Disease: Assumptions and Realities in Developing Countries
Full employment assumption. One of the central issues of the Dutch disease concept is the assumption that a country is operating on its production possibility frontier, that is, full employment of all factors of production. This is an unlikely condition for many developing countries, where inefficient use of existing production factors is endemic. In countries with underemployed labor, the booming tradable sector can increase production by absorbing surplus workers without bidding labor away from the other sectors. Similarly, the non-tradable sector may be able to tap on the pool of idle labor without raising wages, and expand output to eliminate excess demand. a Real appreciation of the home currency is likely to be limited, and Dutch disease may not be realized. In countries where unemployment is related to skills mismatch in the local labor market, firms may choose to scale up production by sourcing foreign skilled labor. In the absence of factor constraints, there would be little impact on the real exchange rate and the structure of the economy.
Fully flexible and competitive market assumption. Markets in developing countries may respond sluggishly to an export boom, or may move into a direction not predicted by the theory, influenced by market distortions, limited absorptive capacity, and other impediments that are often discussed in the context of resource curse. When market imperfections exist, the Dutch disease theory may be of little use in predicting the effect of an export boom on the economic structure.
In the presence of market distortions-e.g., administrative price controls, subsidies on key inputs or import restrictions-prices are unlikely to adjust rapidly to reflect domestic market conditions. Labor may not be easily reallocated between sectors, hampered by rigid labor regulations, skills mismatch, and other social or structural reasons. Supply response to increased demand may be quite sluggish in the absence of an enabling institutional and regulatory environment, as well as well-functioning financial intermediation. Goods and services that are otherwise tradable may not be exported or imported internationally, inhibited by trade barriers, exchange controls, as well as poor trade logistics and facilitation. Under such circumstances, how an economy responds to an export boom is unpredictable.
Perfect substitutability assumption. Goods and services produced in developing countries are typically imperfect substitutes for those traded on world markets. The prices of local products are thus influenced more by the conditions of domestic markets rather than world markets. While part of the increased demand would still go to imported foreign products, producers of imperfect import substitutes, just like their non-tradable counterparts, would also benefit from the spending effect of the boom. Firms producing perfect import substitutes may lose from the real appreciation, but others producing imperfect substitutes could expand. The net impact on the overall tradable sector is ambiguous.
No intermediate input assumption.
When intermediate inputs are introduced in the analytical framework, the impact of an export boom on the economy's structure becomes much more complex than indicated by a traditional trade model based on comparative advantages of final goods.
Developing countries depend heavily on foreign intermediate goods and services for production. While real appreciation of the currency makes it more difficult to sell goods and services internationally, exporters who rely heavily on imported contents benefit from cheaper foreign intermediate inputs. If the windfall is entirely spent on imports, it would have no impact on the domestic demand for non-tradables and the real exchange rate. Dutch disease would not arise.
In addition, studies reveal that a growing number of developing countries, including natural resource-rich and the poor, are participating in global value chains, suggesting that a boom-induced real appreciation would influence the structure of the economy in a more complex manner than predicted by the simple model.
b How real appreciation of the currency affects supply-chain trade cannot be analyzed in the Dutch disease framework, and is not wellunderstood at this stage. 
Myth 11. Dutch disease can be diagnosed.
Diagnosing Dutch disease is extremely challenging even when there is real appreciation. A shift from manufacturing to services has been a worldwide trend. To ascertain that a country suffers from Dutch disease requires one to prove the relationship between resource inflows, the real exchange rate, and a decline in the non-booming tradable sector, in the presence of a myriad of factors that affect economic performance. Coincidental strengths of foreign exchange inflows (exports, aid, remittance, capital flows) and the home currency should not be treated as prima facie evidence of Dutch disease, as this ignores the fact that the real exchange rate is influenced by a diverse set of factors.
A number of researchers have sought to find evidence of Dutch disease, but empirical results are mixed regardless of the methodology employed in the analysis. 30 Broadly, empirical literature of Dutch disease can be classified into three groups: (i) studies based on cross-country or panel data estimations; (ii) specific country studies based on time-series regression analysis; and (iii) country case studies that rely on stylized facts. The poor predictive power of the analytical framework appears to be attributed to several factors as discussed below.
Definition of Dutch disease. From the start, the literature lacks a common ground as to what it means by Dutch disease. While some researchers define absolute expansions of service activities as Dutch disease, others interpret increases in the share of resource exports in total gross exports, reductions in manufacturing value added in percent of GDP, or relative declines in manufacturing to service value added as a Dutch disease symptom. Few studies examine absolute declines in the tradable sector.
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Moreover, most of the literature focuses on the short-term impact of higher foreign exchange inflows, and does not assess the effects in the long term, ignoring completely the beneficial effects of inflows.
Tradable vs. non-tradable. In the real world, there is no clear dividing line between the tradable and nontradable sectors, and distinguishing them is difficult. Studies often use manufacturing as a proxy for nonbooming tradables. However, not all manufacturing firms produce exportable goods. A country's manufacturing sector may include some non-tradable as well as tradable good sectors. Thus, a decline of the sector as a whole because of real appreciation is by no means inevitable. The net effect of real currency appreciation can vary within the tradable sector.
Gross vs. net inflows.
Analyses of Dutch disease seldom pay attention to simultaneous outflows of foreign currency, which dilute upward pressures on the real exchange rate. For example, if income accruing to the booming sector is largely repatriated, then the spending effect of the boom and thus the impact on the real exchange rate are likely to be limited. Similarly, Dutch disease is unlikely to occur if a large part of the foreign funds goes to imports, or purchases of foreign assets of various kinds (e.g., through a sovereign wealth fund), which involve outflows of funds.
Country-specific factors. Many studies fail to pay adequate attention to country-specific factors that have a significant impact on the real exchange rate or export performance, including, but not limited, to the economy's flexibility, macroeconomic policy stance, distortions, absorptive capacity, and types of spending financed by foreign exchange inflows. Obviously, the outcome of an export boom can differ significantly between a country that spends a large part of income windfalls on domestically produced goods and services and one that choses to save the bulk of foreign resource inflows for future consumption.
Myth 12. Dutch disease can affect recipients of large foreign transfers.
There are fears that a surge in the inflows of foreign transfers, such as foreign aid and workers' remittances, can precipitate a sharp real appreciation through the spending effect, which could result in a contraction of the tradable sector by undermining competitiveness. When foreign transfers come in the form of remittance inflows, the Dutch disease effect could be exacerbated, since remittance inflows tend to raise the reservation wage, putting further upward pressures on the local wages. While the nontradable sector can pass these processes onto prices, the import-competing tradable sector cannot follow suit to stay competitive.
There is little decisive evidence that Dutch disease is widespread among the recipient countries of sizable foreign aid or remittances. 32 Yet caution is needed. The movement of the real exchange rate needs to be monitored closely, since foreign transfer-driven real appreciation and the resulting fall in the tradable sector, if happened, could have long-term consequences. Real appreciation driven by an export boom is the corollary of higher levels of income and consumption that a country enjoys as productivity increases and its citizens become richer. However, foreign transfers could prompt an immediate appreciation of the exchange rate without concurrent increases in a recipient country's productivity and output, when a sizable proportion of transfers are spent on domestically produced goods and services. Unless the transfers are used wisely to boost productivity, well-intended foreign gifts could give rise to an "overvaluation" of the home currency, potentially jeopardizing exports and growth in the long run. Damage to the recipient's economy could be greater if the inflows of transfer exhibit volatility.
Myth 13. Large foreign capital inflows can cause a Dutch disease effect.
Large inflows of foreign capital-FDI, portfolio investment and other investments (typically bank lending)-can trigger a sharp real appreciation of the currency and may encourage resource reallocation away from the tradable sector. Given the growing volume of international capital flows, their potential impact on the real exchange rate and tradable sector can be significant. A Dutch disease effect would intensify when resource rich countries receive an influx of foreign capital, which is a growing trend in recent years.
There are only few empirical studies that examine whether surges in capital inflows damage the export performance of the recipient countries. Dutch disease may or may not materialize in countries receiving sizable capital inflows.
Studies in this field have focused mostly on the short-run impact of volatile financial inflows on the real exchange rate, current account, and financial sector vulnerability of the recipient countries. 33 This reflects the bitter experience best exemplified by the Asian crisis in the late 1990s, when waves of capital inflows fueled excessive credit growth, expanded current account deficits, appreciated currencies and a loss of competitiveness. Empirical literature is unanimous that surges in foreign capital inflows lead to real currency appreciation, and that countries with poorly developed financial sector and weak institutions are particularly vulnerable to strong cyclicality of capital inflows. 34 A sudden stop or reversal of capital inflows prompts a reversal of the economy's adjustment process, leading to a real depreciation of the currency and forcing Dutch disease to be reversed (resources to move back from the non-tradable to the tradable sector). Vulnerabilities to sudden capital outflows are more pronounced in countries where earlier resource reallocation led to large current account deficits, but could also be a threat to surplus countries with large external liabilities and overstretched domestic credit markets.
Myth 14. Dollarized economies are not subject to Dutch disease.
Dutch disease could strike even in countries that do not have a national currency (full dollarization).
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Just as in other countries, an export boom or a sharp increase in capital inflows may induce changes in the relative price and resource reallocation, squeezing profitability and output of the non-booming tradable sector.
Whether partially (or unofficially) dollarized economies experience Dutch disease is an open question. There is no study that systematically investigates the presence of Dutch disease in these economies.
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Under partial dollarization, individuals use US dollars or other hard currency to make transactions (payment dollarization) and protect their purchasing power of financial assets (financial dollarization).
37
In these economies, typically the bulk of large-scale transactions, both tradable and non-tradable, takes place in US dollars or other hard currency, and the national currency is used only for small, local transactions. If local prices and wages are also set in US dollars, then the movement in the real exchange rate does not affect overall production cost, and real appreciation does not erode export competitiveness of the tradable sector.
Myth 15. Dutch disease should be avoided through policy intervention.
Dutch disease adjustments driven by an export boom are an appropriate response to a country's increased wealth and do not automatically justify government intervention. Real appreciation associated with an export boom is not a cause of great concern as long as it reflects the country's strengthened fundamentals.
Under such circumstances, countries should not be too worried about export specialization. This is by no means to discourage, or deny the benefits of, export diversification. Diversification is a slow process, and resource rents can be used effectively as levers for broader development, including diversification of the production or export base (see Section 4). Corden (2012) argues that the best policy response to Dutch disease would be to "do nothing", and allow the currency to appreciate and lift the real consumption wage (as a result of lower import prices). An intervention to prevent or reverse real appreciation is a welfare-reducing policy and can impose costs in the form of forgone opportunities to increase real expenditure, including possible underinvestment at home. Piecemeal protectionism to safeguard industries affected by Dutch disease would increase the adverse effect on other industries that are also affected by the stronger currency, and would do more damage to the economy than do nothing. A similar view is also expressed by Rogoff (2005) , who warns against government intervention to stop Dutch disease, which is far more likely to create serious distortions. 38 The best approach is to let the price mechanisms generate appropriate market responses to increased wealth, while fostering an enabling environment in which private sector activity can flourish.
Policy Recommendation: Focus on Volatility Management and Boosting Competitiveness
Countries experiencing an export boom or receiving large-scale foreign resource inflows should focus on facilitating the economy's adjustment to the new long-run equilibrium and reaping the benefits of foreign financial inflows. Measures to stop real appreciation or prevent the decline in particular industries are not without cost, and past attempts have proven be futile, especially in countries with weak institutions.
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Efforts should be directed at creating an enabling environment, one which is characterized by stability, flexibility and competitiveness. While World Bank reports tend to focus narrowly on fiscal policy, a comprehensive approach is necessary to address an economy's broader competitiveness and productivity growth, while safeguarding the economy from volatility of international commodity and capital markets. Such an approach would go a long way towards promoting product and export diversification in the long run.
Managing volatility
Commodity prices, foreign aid and international capital flows are highly volatile and unpredictable, and countries that are exposed to large-scale resource flows need to build strong institutional frameworks to limit the transmission of volatility to the domestic economy, and thereby to ensure a stable macroeconomic environment in which the private sector can flourish. Volatile foreign currency inflows can lead to a temporary deviation of the real exchange rate from the long-run equilibrium level, which, by sending a misleading signal to the markets, could give rise to transitory Dutch disease that would soon be reversed. 40 It could also encourage large borrowing by those who overestimate the permanence of the boom or foreign exchange inflows, increasing vulnerability to a balance of payments or financial crisis. Policies to smooth out fluctuations of the real exchange rate are justified.
Counter-cyclical fiscal policy is the first line of defense against commodity price volatility. Ensuring macroeconomic stability in resource-rich countries depends primarily on how well public finances policy is delinked from fluctuations of resource revenue. Failure to do so can aggravate the boom-bust cycles. A mechanism should be designed to rein in the expansion of government spending by filtering large inflows of resource revenue that could be excessive or volatile. Unspent resource revenue can be saved in a fund (a stabilization fund) dedicated to liquidity management or investment in offshore assets, which can be drawn down to implement a fiscal stimulus during periods of low commodity prices or in the event of sudden reversals of foreign inflows. The operational rules anchoring fiscal policy should be simple but transparent for effective implementation and for greater accountability. While counter-cyclical fiscal policy tends to focus on the expenditure side, tax instruments can also be deployed, for example, to control rapid increases in private consumption or real estate booms. Consideration could also be given to retire external debt, especially expensive debt, early to induce an outflow of foreign funds.
To combat large capital inflows and their sudden stops, a combination of monetary policy and macroprudential regulations is most effective, along with fiscal tightening, to mitigate inflationary pressures, absorb domestic liquidity, and limit excessive risk taking by the financial sector. 41 Unlike resource revenues, capital inflows are not channeled through the national budget, and thus fiscal policy can dilute demand pressures only indirectly. Monetary policy alone is likely to be ineffective, as monetary tightening to slow credit growth would further encourage capital inflows. Recent experience suggests that the use of prudential instruments-such as the liquidity ratio, leverage ratio, loan-to-value ratio, reserve requirements on bank deposits, limits on exposure concentration, etc.-has been effective in safeguarding the financial sector, when the instruments are selected to target specific types of flows and used to complement macroeconomic policy measures.
Moving towards a more flexible exchange rate regime is also found to be effective in moderating the impact of volatile capital inflows. 42 Experience suggests that a sterilized intervention is ineffective and incurs quasi-fiscal cost, which can be substantial. Imposing some form of capital controls, as part of a comprehensive policy package, could be considered to target speculative inflows that lead to the greatest vulnerabilities, but this may not be sufficient to stabilize financial flows if there are strong incentives for investors to circumvent them. Caution is warranted as capital controls are more distortionary than traditional fiscal and monetary policy responses, and tend to lose effectiveness over time.
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It is important to monitor the economic conditions for signs of overheating, and continuously adjust the policy stance. For instance, the level of government spending prescribed by the fiscal rule may need to be tightened further to contain inflationary pressures and moderate exchange rate volatility. Additional prudential measures may need to be introduced if property markets exhibit signs of real estate speculation.
Removing obstacles to business activity and boosting overall competitiveness
The economy's transition to a new equilibrium involves inevitable transition costs, such as short-term unemployment, bankruptcies, administrative costs of establishing and closing business. Physical capital (e.g., land, factories) is often sunk and cannot be redeployed without cost, and acquiring new capital may require investment (e.g., human capital), which takes time. The transition process is likely to be longer and more painful in countries where markets do not adjust flexibly, due to numerous barriers.
The pain of adjustment can be reduced through a set of policy actions aimed at removing such barriers and harnessing an enabling business environment. 44 Steps to remove supply-side bottlenecks-labor market rigidities, poor access to finance, complex administrative procedures for business start-ups, cumbersome business licensing requirements, just to name a few-can improve the economy's flexibility and help facilitate supply response to increased demand, thereby speeding up the adjustment process. Robust institutions, such as strong rule of law, more consistent enforcement of regulations, and policies to promote free and fair competition, are also critical to promote innovation and boost productivity, thereby increasing the country's overall competitiveness important for an eventual export diversification.
Reorienting public outlays to areas that facilitate the economy's supply response, such as human capital and infrastructure, also goes a long way to enhancing the economy's overall competitiveness, but great care is needed not to overwhelm the absorptive capacity. Boosting of priority expenditures needs to be in conformity with the stabilization objectives and the public sector's administrative capacity to minimize waste and leakages. 
Conclusions
This paper has examined the theory of Dutch disease and its implications for practical policy questions, which typically arise in discussing the effect of large influxes of foreign resources. It has pointed out that many of the seemingly well-established arguments in this field are not necessarily grounded in theory or empirical evidence. It asserts that great care is needed in diagnosing of Dutch disease, and formulating policy prescriptions based on the analytical framework, given the restrictive assumptions that may not be fully applicable and the limited relevance to today's inextricably intertwined trade flows.
Countries facing large inflows of foreign currency should focus on safeguarding the domestic economy from the volatility of international commodity and capital markets, and building robust institutions to reduce adjustment costs and boost broader competitiveness, instead of trying to stop or prevent declines of particular industries, which could impose large cost and may be ineffectual. A policy package needs to be comprehensive, covering macroeconomic and structural policy measures, and should be calibrated to target country specific concerns. Policies may need to be adjusted continuously in view of the evolving dynamics of the global and domestic economic environment.
